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A B S T R A C T
Objective: Poor communication is cited as a main cause of poor patient outcomes and errors in healthcare,
and clear communication can be especially critical during transitions such as discharge. In this project,
communication was standardized for clarity, and techniques were implemented to continue care from
inpatient, to discharge, across the post-discharge chasm, to hand-off with the primary care provider
(PCP).
Methods: The interprofessional (IP) quality improvement initiative included: (1) evidence-based
teamwork system; (2) in situ simulation; (3) creation of an IP model of care; and (4) innovations in
use of telehealth technology to continue care post-discharge.
Results: Measures inpatient/parent satisfaction and the attitudes of the care team have improved.
Conclusions: Traditional methods of communication and transition do not meet patient or healthcare
provider needs. Communication must be standardized to be understandable and be used by the IP team.
Care must continue post-discharge by utilizing technology to increase quality and continuity of care.
Practice implications: Improving and practicing communication skills may lead to reductions in
healthcare errors and readmissions, and may decrease the length of stay and improve satisfaction of care
teams.
Published by Elsevier Ireland Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Unquestionably, teamwork and effective communication
throughout the healthcare continuum are important for providing
efﬁcient, quality care that leads to excellence in patient outcomes
[2]. Healthcare is complex and dependent on many professionals
communicating and coordinating care to avoid fragmentation,
delays, and ever increasing healthcare costs. In 1999, the Institute
of Medicine (IOM) released a landmark report titled To Err Is
Human: Building a Safer Health System [3]. The report estimated§ This information or content and conclusions are those of the author and should
not be construed as the ofﬁcial position or policy of, nor should any endorsements
be inferred by HRSA, HHS, or the U.S. Government.
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0738-3991/ Published by Elsevier Ireland Ltd. This is an open access article under the that as many as 98,000 Americans die each year as a result of
healthcare errors. Since the release of the report, there has been a
dramatic shift within healthcare focusing on reducing such errors
including communication, which is listed as one type of error cited
in the report. The healthcare system is turning to other high-risk
industries to study their approaches for increasing safety indus-
tries such as aviation that have processes in place for communica-
tion and teamwork [4]. Faulty communication practices have been
studied thoroughly and blamed for many disastrous events in
aviation such as the Challenger explosion [5]. Because of the
history and implications of these disasters, one of the safety and
teamwork processes in aviation is standardized communication.
The Joint Commission on Accreditation of Health Care Organiza-
tions (TJC) added standardized communication as a new patient
safety goal because communication breakdown is frequently
implicated in serious adverse events [6,7]. Since the release of the
IOM report the Agency for Healthcare Research and Quality (AHRQ)CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. ISBAR creates a standard interprofessional communication, with a clear,
concise and organized format. I – introduction; S – situation; B – background; A –
assessment; and R – recommendation.
Fig. 2. Brief: a short planning session prior to starting care.
Fig. 3. CUS a communication tool to gives interprofessional team members a
constructive approach to openly discuss an identiﬁed safety concern. C – I am
concerned; U – I am uncomfortable; and S – this is a safety issue.
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communication techniques in care delivery. In 2006 Team
Strategies and Tools to Enhance Performance and Patient Safety
(TeamSTEPPS1) was released by AHRQ [8].
1.1. Project description
The University of Kansas School of Nursing (KUSON) is leading
an exemplary quality improvement project for interprofessional
(IP) collaborative care teams to assist children and their families
with their unique healthcare needs during hospitalization and
through transition back to their pre-hospital setting and PCP. The
IP collaborative care team concept was initiated in partnership
with the University of Kansas Hospital (KUH). Through a grant, the
IP Collaborative Acute-Care Practice-Pediatric Project (ICAP-Peds),
support for IP collaboration with the introduction of tools for use in
standardized clear communication is now in place. The founda-
tional system of standardized communication was launched
through implementation of TeamSTEPPS1 (TS), AHRQ’s teamwork
system, for the project team, the direct care providers, and the
indirect care providers [8]. Once the foundation for communica-
tion was in place, the goal was for ICAP-Peds to continue
supporting activities to incorporate the concept of IP collaborative
care teams into daily practice at the KUH Pediatric Unit.
IP collaborative care teams include individuals from KU Schools
of Nursing, Health Professions, and Medicine. KUH staff includes
direct and indirect care providers: personnel from nursing (the
nurse manager, point of care nurse, clinical nurse specialists);
medicine (physicians, residents, interns, students); therapists
(physical, speech, occupational, art, music); informatics; dietetics;
and pharmacy. Each patient’s care team is individualized so that it
is unique to, and directed toward that patient’s needs throughout
the course of hospitalization. As a result, the composition of each
team is inherently ﬂexible.
The project was submitted to the University of Kansas Medical
Center (KUMC) Institutional Review Board (IRB). The IRB catego-
rized the project as Quality Improvement and deemed that no
approval was necessary. These ﬁndings are available under
University of Kansas Medical Center IRB # 13444.
2. Methods
2.1. Change method: plan-do-study-act
The Plan-Do-Study-Act (PDSA) methodology was utilized as a
continual process quality improvement framework for project
evaluation and ongoing process improvement for the IP ICAP-Peds
project. The PDSA cycle tests changes in real work settings and is a
tool to accelerate improvement, per the report Science of
Improvement: How to Improve by the Institute for Healthcare
Improvement. The PDSA cycle was used in the ICAP-Peds project
iteratively to test changes in the plan and to measure the success of
the changes implemented [9].
2.2. TeamSTEPPS1 Training Intervention
TS training, utilizing train-the-trainer methodology, was basis of
the ICAP-Peds transitional care model. TS tools helped establish a
common and safe culture of communication among all members of
the IP healthcare team. The project team and TS trainers surveyed
the pediatric unit and decided to focus on three standardized
evidence-based TS tools (see Figs. 1–3). The needs of the pediatric
unit as seen and understood by those who work on the unit
drove the selection of the TS tools to be utilized. This is another part
of the sustainability plan for this project that promotes ownership
of the project with those who will use the tools.2.2.1. TeamSTEPPS1 tools utilized
Information is standardized and operationalized in the follow-
ing, ISBAR format: I – introduction; S – situation; B – background;
A – assessment; R – recommendation. All IP tam members are
therefore utilizing communication with a clear, concise, and
organized format for communicating important information to
each other [8].
Briefs have been incorporated every morning. Members of the
team provide a 1 min summary for each patient reviewing plans of
care, procedures, discharges, and admissions. The daily brief has
been instrumental in delivering seamless care while ensuring the
entire healthcare team is regularly updated [8].
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without emotion in the following format: C – I am concerned; U – I
am uncomfortable; and S – this is a safety issue. CUS, thus gives all
IP team members a constructive approach to openly discussing an
identiﬁed safety concern [8].
2.3. In situ simulation a technique to reinforce training intervention
In situ simulations were implemented on the pediatric inpatient
unit directly following TS training as part of a sustainability model of
ongoing reinforcement of TS learning. The ICAP team has state of the
art equipment to record members of the health care team in practice
communication scenarios using TS speciﬁc tools. Healthcare work-
ers are asked to participate in an impromptu simulation. Partici-
pants self-select a healthcare scenario for the in situ simulation. In
situ simulations occur on the inpatient unit during working hours
and do not last more than 15 min per simulation. This concise
simulation style is the archetype of in situ simulation and allows
healthcare workers to practice communication skills frequently and
without signiﬁcant interruption to their work schedule.
In situ simulation allow team members to practice an alternative
way to communicate in real work scenarios that were troublesome
for a care team member The technique is also utilized for random
selection of team members to come together for practice of a
particular TS communication tool the unit educator has slated to
practice for the current week. In situ simulation has been effective
in supporting education about communication and sustaining the
use of TS tools among IP team members. Through TS and in situ
simulation a new culture of communication has been created on
the pediatric unit.
2.4. Interprofessional transitional care model intervention
Once the pediatric direct and indirect care providers were trained
and the training was being reinforced with ongoing in situ
simulation, teamwork, and communication were in place as the
foundation for development of an interprofessional transitional care
model. The transitional care model is designed to identify patients at
risk of developing problems after discharge from the pediatric
inpatient unit. Interprofessional teammembers including the patient
and family as participatory members discuss the potential for use of
the telehealth component of the project during bedside rounds. The
telehealthfollow-upcomponentutilizes tablet technology(iPad1) to
connect the inpatient team with the family after discharge. If a family
is chosen because of being at-risk for readmission, living several
hours away, or various other reasons for needing ongoing follow-up,
and the family agrees to participate in the ICAP-Peds grant project,Table 1
Summary of faculty ratings.
Measure Pre-training Post 1 mon
Mean SD Mean 
TAQ: team structure 4.52a .27 4.79b
TAQ: leadership 4.81a .24 4.92 
TAQ: situation monitoring 4.35a .49 4.79b
TAQ: mutual support 4.69 .33 4.86 
TAQ: communication 4.42 .45 4.71 
TPQ: team structure 3.32a .83 3.70 
TPQ: leadership 3.80 .71 3.96 
TPQ: situation monitoring 3.54 .75 3.63 
TPQ: mutual support 3.95 .66 3.82 
TPQ: communication 3.68a .85 3.75 
AITCS: partnership 3.67a .88 3.80 
ITPS: cohesion 4.09 .92 4.04 
ITPS: effectiveness 3.93 .77 3.95 
Note: Means with different superscripts are signiﬁcantly different from each other at pthen consent is signed by the parent or guardian. Telehealth calls are
used as a communication tool to bridge the post-discharge chasm of
distance/time and contact with the patient and family between
hospital discharge and the ﬁrst follow-up visit with their primary
healthcare provider. Telehealth calls are always interprofessional.
The calls include two or more professions, and range from one to
several follow-up calls depending on the patient and family needs as
well as the healthcare team deﬁned needs.
The family is instructed in use of the iPad1 to connect with the
inpatient team at an agreed follow up time, members of the
discharging team follow up with the family in their home.
Telehealth calls generally last less than 10 min and are patient
and family participatory. Agenda items discussed in the call are
largely based on any concerns there are after discharge. These
follow-up meetings continue for as long as the family identiﬁes the
need to interact with the healthcare team. The last telehealth visit
using iPad1 technology is optimally set with the family, the hospital
team, and the PCP. This visit is utilized for discussion of health issues,
concerns, and ofﬁcial hand-off the patient to their medical home.
2.5. Measures
Faculty completed several measures of teamwork and inter-
professional practice pre and post TS training. Post-training
surveys were completed at 1, 6, and 12-months post training
intervals. These measures were selected to assess the impact of the
TS training and other factors deemed important for interprofes-
sional collaborative practice. The measures are summarized below
and in Table 1.
TeamSTEPPS Teamwork Attitude Questionnaire (T-TAQ) [10]: The
T-TAQ measures how an individual approaches team-related
issues in ﬁve areas (team structure, leadership, situation monitor-
ing, mutual support, communication). It consists of 30 items on a
ﬁve-point Likert scale with internal consistent coefﬁcients ranging
from .70 to .83.
TeamSTEPPS Teamwork Perceptions Questionnaire (T-TPQ) [11]:
The T-TPQ measures an individual’s perception of their group-level
team skills and behavior in the same ﬁve areas as the T-TAQ using
35 items on a ﬁve-point Likert scale. The T-TPQ scales have internal
consistent coefﬁcients ranging from .88 to .95.
Interprofessional Team Performance Scale (ITPS) [12]: The ITPS
measures interdisciplinary team processes in six areas (leadership,
communication, coordination, conﬂict management, team cohe-
sion, and perceived unit effectiveness) using 59 items on a ﬁve-
point Likert scale. For this project, the subscales of team cohesion
(seven-items) and perceived unit effectiveness (seven items) from
the ITPS were used with internal consistency reliability coefﬁcientsth Post 6 months Post 12 months
SD Mean SD Mean SD
.21 4.67 .35 4.77b .31
.18 4.94b .18 4.94b .12
.29 4.71b .29 4.56 .48
.18 4.67 .47 4.74 .25
.23 4.65 .38 4.60 .22
.65 3.86b .39 4.11b .56
.69 3.57 1.14 4.15 .50
.67 3.77 .61 3.93 .76
.66 4.07 .42 4.32 .42
.47 4.07 .43 4.39b .58
.51 4.28b .44 4.30b .47
.61 4.05 .58 4.32 .46
.53 4.29 .44 4.52 .60
 < .05.
M. Scotten et al. / Patient Education and Counseling 98 (2015) 895–900898of .82 and .89, respectively. These two scales were selected to
provide evaluation of areas not completely covered by the two TS
measures.
Assessment of Interprofessional Team Collaboration Scale (AITCS)
[13]: The partnership subscale of the AITCS measures shared
decision-making and partnership with families and patients. It
consists of 19 items on a ﬁve-point Likert scale with internal
consistency reliability of .97. It was included as a measure of
collaboration with patients.
Patients evaluated engagement with their healthcare team
using the 13-item Engagement with Health Care Provider Scale
(EHCPS) [14] at their discharge-planning meeting. Internal
consistence reliability for the EHCPS is high at .96. The Press-
Ganey national standardized patient satisfaction items were used
to determine the impact of TS training and interprofessional
collaborative team experiences on patient satisfaction.
2.6. Analyses
For faculty, pre-training survey results was used as baseline and
compared to post-training results using paired t-tests or repeated
measures ANOVA depending on the number of post-training
survey times being compared.
For the EHCPS results, baseline data were collected for 4 months
prior to project implementation, and these results were compared
to after-project implementation ﬁndings using independent
sample t-tests.
For patient satisfaction results, baseline data consisted of the
most recent 3 years’ worth of data prior to project implementation,
which was then compared to the patient satisfaction results after
the start of the project using independent sample t-tests.
3. Results
A total of 65 faculties have participated in the program to date.
Only 8 (12%) completed all pre- and post-training measures. The
low response rate suggests that the results may not generalize to
all faculties. Separate repeated measures analyses of variance were
conducted and Table 1 summarizes these results. Improved ratings
from pre-training were noted on attitudes toward team structure,
leadership, and situation monitoring. Similarly, improved ratings
after training were noted in the perception of team structure and
communication. Finally, after training improvement also occurred
on ratings of shared decision-making and partnership with
patients and family.
Patient engagement ratings, length of stay, readmission rates,
and patient satisfaction data were collected pre and post project
implementation. Patient engagement was rated well both pre
(n = 70, M = 16.16, SD = 8.42) and post (n = 41, M = 16.56,
SD = 6.17) project implementation with no signiﬁcant differences.
Length of stay (LOS) and overall patient satisfaction did not differ
after project implementation. Average LOS for the 3 years prior to
the project was 4.17 days (SD = 0.73) and after the project began
the average was 4.30 (SD = .82; t(57) .63, p = .53). Overall patient
satisfaction on a 100 point scale prior to the project was 90.84
(SD = 6.81) and after the project is was 90.08 (SD = 6.67; t(53) = .40,
p = .69). In contrast, 30-day readmission rates signiﬁcantly
increased after the project began from an average of 7.45 patients
(SD = 3.42) prior to the start of the project to 12.18 (SD = 6.19) after
the project began (t(57) = 3.75, p = .005).
Staff perceptions and anecdotal reports are that ICAP-Peds
patients and their parents were very satisﬁed communicating via
telehealth technology after discharge. Satisfaction was related to
easy access to healthcare providers, getting answers to questions
they had after discharge, and decreased travel and time spent at
clinic appointments.The initial pillar of the ICAP-Peds project team was to align all
pediatric caregivers, both direct and indirect, in the area of
communication. Poor communication skills, including communi-
cation between healthcare workers, are cited in multiple studies as
a main cause of error and critical events in health care [16]. Because
communication is fundamental to improved care [17,18], ICAP-
Peds started with dissemination of a universal way for members of
the pediatric team to work through daily interactions and
challenging patient issues. Using TS tools to instruct a cadre of
trainers and to structure the new communication language, the
team took on the challenging prospect of training multiple
professions in a series of 2-h sessions presented by an IP team
of peer coaches. As a part of the sustainability model, all incoming
healthcare providers receive this communication training [18].
One year after initiating TS, feedback from team members on
the inpatient unit has shown trends that suggest a climate of better
communication exists on the unit, best exempliﬁed with the daily
brief. This 15-min practice involves all caregivers each morning in
a discussion of all patients on the unit. The morning brief allows for
information to be shared in a safe environment and beneﬁts
patients by identifying IP treatment plans and potential challenges
in patient care every day.
The second pillar of ICAP-Peds, knowledge management, has
been addressed with the development of a standard form called
‘‘All About You at KU,’’ new functionality for documenting of the IP
assessment of the patient’s current status and needs. This form
resides in the patient room and is updated as needed by any team
member including the patient, family, or caregiver with the sole
purpose of preparing both the patient and family and the
healthcare team for discharge status. ICAP-Peds includes infor-
matics indirect care providers who are developing an electronic
version of the form to be incorporated into the current electronic
health record.
The use of in situ simulation, the third pillar of ICAP-Peds, has
allowed health providers to practice newly learned communica-
tion skills in real time. In the ﬁrst year of the project, over 20 in situ
simulations were employed and recorded as videos. Team
members practiced using challenging communication scenarios
in a safe environment and then participated in an immediate
feedback loop on their skills through debrieﬁng. The use of
simulation on the pediatric unit allows minimal time away from
patient care and thus is better accepted by the team. Through the
course of the project, in situ simulations are used routinely to
support and monitor the mastery of communication skills and are
focused on addressing particular areas of need as identiﬁed by
those on the pediatric unit, such as difﬁcult conversations.
The fourth and most important pillar of ICAP-Peds is the design
of a collaborative care model to improve the transition of pediatric
patients from KUH to the ﬁrst follow-up with their healthcare
provider. The IPCMC (see Fig. 4) represents the progression of
patient care from the admission of a child to the pediatric inpatient
unit through the hand-off to the PCP. Attention to discharge criteria
from the onset of care and the daily family and IP team interactions
address and deﬁne when the patient can go home. As an
unintended consequence, the use of telehealth technology, unlike
the telephone, allows a view into the living condition of the home.
These views have important implications for the patient and
providers allowing the ability to not only hear background noise
but to see the patient and family and to assess many tasks such as
use of a nebulizer, look at a wound, hear the sound of a cough as
well as assess for retractions as the patient breathes. The cycle,
unlike in many current healthcare models, does not end with the
patient leaving the facility but continues communication to the
point at which the patient has reaches PCP.
Interprofessional practice and collaboration is becoming a new
standard of care along the continuum of both training and practice
Fig. 4. Interprofessional collaborative practice model is a visual adaptation of a step-by-step process including: admission, discharge assessment begins, daily updates,
discharge day assessment, post discharge collaborative team meeting including the patient utilizing telehealth technology, handoff during ﬁrst post-discharge visit with PCP
with inpatient team utilizing telehealth technology.
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has been generated to align the multitude of professions to more
effectively communicate and treat patients and families [15]. ICAP-
Peds been an IP project since inception, and this unique team
approach to quality management serves as the basis for introduc-
ing improved hospital discharge experiences for pediatric patients.
The model begins on patient admission when the IP team
begins a discharge assessment. Each day there are updates with
the morning brief and patient-focused IP huddles with the team
and the patient/caregiver/family. On the day of discharge, after an
IP team assessment, the patient is given one last orientation to the
iPad technology, the packet returning it, and the appointment for
the ﬁrst telehealth visit with the IP team. Within about 24 h,
depending on the patient’s need, a post-discharge IP collaborative
team visit is made. Telehealth visits continue until the hand-off is
made with the IP inpatient collaborative team to the PCP during a
telehealth visit. Telehealth has created the ideal mode of
communication post discharge by allowing members of the
inpatient team to maintain contact with patients and their
families in the critical time immediately following discharge from
KUH.
4. Discussion and conclusion
4.1. Discussion
All of the ICAP-Peds activities to date have done no harm and
data continues to be collected. Patient engagement and satisfaction
remain high and length of patient stay has not changed. Although
response rates were low, there is some improvement in faculty
attitudes and perceptions about their teamwork. The increase in
readmission rate was due to three very high volume readmissionmonths that exceeded any 3-month period in the last 4.5 years and
these results may wash out after additional data is collected.
4.2. Conclusion
Patients admitted to the hospital in the 21st century face many
challenges including generally higher acuity than ever before and
shorter hospital stays with earlier discharges. Most pediatric
patients are discharged with ongoing healthcare needs and
questions from families, concerns that do not end because
discharge occurs.
In the initial year of ICAP-Peds, some patients were discharged
earlier due to the ability to follow complex healthcare conditions
and newly diagnosed conditions for several days to weeks
following transition to home. For children with asthma, the
telehealth link-ups have provided answers to parents about new
medications and equipment and allowed the healthcare team to
visually assess patients in their home environments. Also
important to safer transitions has been the involvement of the
patient’s PCP in the last telehealth communication with the
inpatient team and family.
4.3. Practice implications
ICAP-Peds is an example of a successful culture change within a
healthcare microsystem. This change in behavior across healthcare
professions began with the introduction of a common communi-
cation system that could easily be expanded to other parts of KUH
as well as replicated across the healthcare spectrum.
TS, a widely available and validated method of sharing a
common conceptual model, brought the concept of the morning
brief to the inpatient unit. Early skepticism among employees who
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comments such as, ‘‘I cannot remember how we functioned
without the morning brief.’’ Groups that initially balked at the
requirement to meet and discuss patient care for 15 min every
morning are now its greatest champions. The daily brief is the ﬁrst
part of ICAP-Peds to be instituted in the Family Practice inpatient
unit. Equally important as changing communication culture is
sustaining that momentum and practice over time. The project has
addressed this with in situ simulation, the use of just-in-time
simulation on the practice unit.
Finally, the use of telehealth is an important adjunct to standard
healthcare. The IPCMC demonstrates a new level of communica-
tion between providers and families across the transition from
inpatient to home, and many providers now wonder how safe
discharges were possible before to the use of post-discharge iPad
follow-up. The use of telehealth software and tablet technology for
all patients in transition might well become a new standard of care.
Successful communication practices can be developed within
complex healthcare systems, and work and the core pillars of the
ICAP-Peds project might well be replicated anywhere.
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